Introduction: About 1% of paraesophageal hernias (PEH) require emergency surgery due to obstruction or gangrene. We present two complicated cases of incarcerated PEH.
Introduction
The prevalence of paraesophageal hernia (PEH) is unknown as many are asymptomatic. Typical manifestations include gastroesophageal reflux, food retention, aspiration pneumonia, and epigastric pain. Pooled estimates reveal that 9.2% of patients acutely admitted with PEH obstruction may have incarceration with gangrene [1] . The annual probability of developing symptoms requiring acute surgery for patients with PEH was 1.2% [2] . The overall 30 and 90-day mortality in emergency cases in a cohort of 12,441 patients was 7% and 11.5%, respectively [1] . In case of obstruction emergent intervention is required. In some patients early diagnosis, however, may be challenging and adequate treatment could be delayed. We report two patients, one with trisomy 21 and another with hereditary spastic paresis who were treated for incarcerated PEH at our Institute. The work has been reported in line with the SCARE criteria and the PROCESS CHECKLIST [3, 4] 
Case presentations
Patient 1. A patient aged 18 with trisomy 21 with impacted verbal language and symptomatic recurrence after Nissen's fundoplication in 2007, was admitted to the local hospital for vomiting and abdominal pain for four days. CT scan revealed that proximal 2/3 of the stomach was herniated into the left hemithorax ( Fig. 1 ). The outlet of the abdominal part of the stomach was obstructed. A nasogastric tube was attempted without success and the patient was transferred to our Institute. Immediate gastroscopy was attempted, but advancement to the intra-abdominal part of the stomach was unsuccessful. At acute surgery the ischemic stomach with hemorrhagic mucosa was repositioned into the abdomen and the stomach was drained by endoscopy. Extent of ischemia and via- bility of the affected stomach was uncertain and a planned second stage laparoscopy was opted for two days later. The following day the patient was septic. Because of ischemic damage to large parts of the stomach a laparoscopic gastrectomy with Roux-en-Y reconstruction was performed using a 25 mm Medtronic DST series TM EEA TM ORVIL TM device to construct a circular stapled anastomosis. The crurae were approximated by non-absorbable sutures and enforced by a 7 × 10 cm horseshoe shaped BioDesign ® mesh before placement of a percutaneous jejunal catheter for nutrition. A repeat CT scan postoperatively demonstrated abdominal fluid and infarctions of the upper part of the spleen and peripherally in the left liver lobe (Fig. 2 ). There was also lack of perfusion of a segment of the pancreatic body ( Fig. 3 ). The preoperative CT scan was reinvestigated and revealed extensive compression by the extended and undrained stomach affecting the pancreas and the coeliac trunk ( Fig. 4) . A pigtail catheter drained the accumulated fluid that contained amylase. Due to dilatation of the biliopancreatic limb of the Roux-en -Y reconstruction a laparotomy was performed four days after initial surgery demonstrating herniation of the biliopancreatic limb through Petersen's space. The herniation was reduced and the mesenteric defect was sutured. A drain was positioned towards the pancreas. Octreotide and antibiotics were administered and the patient gradually improved. At day 17 he had fever and vomiting and a defect in the esophagojejunostomy was confirmed by endoscopy. A sump tube placed through the defect was held on continuous suction for four days before insertion of a par- tially covered Endoflex ® stent. Following endoscopic evaluation of the defect after two weeks the treatment was continued with an identical stent. The patient started to eat and was transferred to the local hospital at day 38 and discharged home at day 54. The patient was readmitted to our Institute at day 58. A CT scan demonstrated gastrojejunal leakage, a mediastinal fluid collection and an abscess adjacent to the pancreatic tail. Percutaneous abscessography and drainage demonstrated passage of contrast through the anastomosis no longer covered by the distally migrated stent. There was near total anastomotic dehiscence. The stent was removed and the following day a wire was successfully advanced into jejunum and a third stent positioned using an Egis e-PTFE stent. A control CT scan on day 63 showed increasing intraabdominal fluid collections because of still active pancreatic fistulation. CT-guided drainage was performed at the pancreatic tail, left pleura and flank, epigastrium and suprapubic, respectively. He gradually improved and the third stent was removed at day 85. A forth stent (Endoflex) was necessary until day 103 for complete healing of the anastomosis (Fig. 5 ). He was transferred to the local hospital at day 104. At discharge (day 134) he was allowed intake of food, but still received nutritional supplements through the jejunal catheter. Patient 2. A man aged 65, with hereditary spastic paresis was admitted to the local hospital after one day with upper abdominal pain and emesis. A CT scan the following day showed a hiatal hernia with about two thirds of a dilated stomach dislocated into the thoracic cavity. After placement of a nasogastric tube that returned some blood, the patient was transferred to a central hospital where the stomach was deflated by endoscopy. However, due to clinical deterioration with development of septicaemia the patient was transferred to our institute. Repeat CT showed free air around the herniated stomach and fluid in the abdomen (Fig. 6 ). At laparotomy a large perforation was detected in a necrotic area on the posterior wall of the gastric body. A subtotal gastrectomy was performed by removing the gastric antrum and most of the gastric body. Because of septicemia and hemodynamic instability, no anastomoses were made and vacuum closure of the abdomen was performed. Two days later a secondlook operation was conducted with abdominal lavage followed by resection of the hernia-sac and a stapled Roux-en-Y gastrectomy. The hiatus was too wide for adequate crural approximation and a mesh was not used because of contamination. Besides episodes of atrial fibrillation the postoperative course was uncomplicated until day 13 when the patient had transient subileus because of a wound dehiscence that was closed. The patient was allowed to drink clear fluids and the nasoenteral tube was removed on day 25 when oral feeding gradually started. The patient was discharged from the local hospital for rehabilitation at day 58.
Discussion
The pathophysiology of PEH is complex. Contributory factors are increased intra-abdominal pressure, hiatal widening because of congenital or acquired changes of neighbouring muscle and connective tissue and esophageal shortening from fibrosis and excessive vagal nerve stimulation [5, 6] . Trisomy 21 is not a syndrome typically related to PEH, but associated with altered motility of the GI-tract with increased incidence of gastroesophageal reflux, achalasia and Hirschsprung's disease [7, 8] . A Nissen's fundoplication for gastroesophageal reflux at age 9 could have been a contributing risk factor for development of PEH [9] . The remarkably well-developed abdominal musculature due to the spasticity in patient 2 suggested a chronically increased intra-abdominal pres-sure as a contributing factor to development of PEH. Patients with incarcerated PEH may experience delayed diagnosis due to unspecific symptoms that mimic other conditions such as cardiovascular disease [10] . Inability to communicate may also delay diagnosis as was the case in the patient with trisomy who was initially was thought to have gastroenteritis. The stomach is most efficiently emptied by endoscopy and kept deflated by placement of a nasogastric tube. This may reduce the risk for gastric ischemia and pneumonia from gastric aspiration. In patient 1 endoscopy was unsuccessful as it was not possible to advance into the intraabdominal part of the stomach and emergency surgery was inevitable. Based on preoperative imaging and the delay in diagnosis and stomach deflation we suspect that ischemic damage with partial disruption of a segment the pancreatic body was caused by preoperative compression by the massively dilated stomach (Fig. 4) . The decision to percutaneously drain the pancreatic fistula seemed justified as it was a safe strategy although with a healing time of about 3,5 months. Insertion of a pancreatic stent via papilla Vateri could have shortened healing of the fistula. However, ERCP was considered too risky because of the insufficient anastomosis and the Roux-en-Y reconstruction. Especially in this patient an alternative strategy with pancreatic resection was considered a procedure with a higher probability for major complications. The pancreatic fistulation probably contributed to the leak and delayed healing at the gastrojejunostomy. To our knowledge the combination of PEH with gastric necrosis complicated with pancreatic ischemia and fistula, has hitherto not been reported. The patient with hereditary spastic paresis had a PEH where gastric perforation necessitated a gastrectomy. A potential increased abdominal pressure due do hereditary condition probably both contributed to herniation and wound dehiscence, in an otherwise satisfactorily recovery.
Conclusions
Patients with Trisomy 21 and hereditary spastic paresis may have increased risk of incarcerated PEH that is a condition with high risk of morbidity and mortality. Early diagnosis and gastric emptying are the main preventive measures in order to reduce complications and need for radical surgery in general, and not least for these patients.
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